Objective Violence is a leading cause of morbidity and mortality amongst young people.
Violence is a leading cause of mortality and morbidity in young people and is associated with a number of wider impacts on academic achievement and employment opportunities (Prothrow-Stith & Davis, 2010) . Moreover, exposure to violence as a child is associated with a range of health risk behaviours (e.g. smoking and alcohol consumption; Dube et al., 2003) and the development of a myriad of chronic conditions (e.g. ischaemic heart disease and cancer; Felitti et al., 1998) . As many young people attend school (particularly in developed countries) a large number can be accessed with relative ease (Hahn et al., 2007) . Therefore, schools represent a logical setting for violence prevention programs with adolescents (Farrell, Meyer, Kung, & Sullivan, 2001 ). This paper presents a narrative systematic review of school-based violence prevention programs involving children aged 11-18 years old.
Violence includes the "intentional use of physical force or power, threatened or actual, against oneself, another person, or against a group or community, that either results in or has a high likelihood of resulting in injury, death, psychological harm, maldevelopment, or deprivation" (World Health Organization [WHO],1996, p. 2-3) , and has been recognised as a public health concern requiring a preventive approach (e.g. Kazdin, 2011) . The World Report on Violence and Health (WRVH) which had an emphasis on primary prevention (Krug, Mercy, Dahlberg, & Zwi, 2002) , was a "catalyst for stimulating awareness and action" (WHO, 2014, p.4) . Since its publication in 2002, there has been a wealth of programs aimed specifically at the primary prevention of violence for children and young people, many of which have been implemented in a school setting. As previous systematic reviews have been limited to studies published before 2005 (Derzon, Jimerson, & Furlong, 2006; Hahn et al., 2007; Limbos, Chan, Warf, Schneir, Iverson, Shekelle, Kipke, 2007 , Wilson & Lipsey, 2007 or used programs from a defined list rather than systematically searching (Alford & Derzon, 2012) , there is a need for an updated synthesis of available evidence published after these SCHOOL-BASED VIOLENCE PREVENTION 4 systematic reviews. This review will therefore focus on studies published from 2002 onwards and should be considered in conjunction with the results of the previous reviews.
While the evidence for the primary prevention of violence is strongest for programs that are delivered in early childhood and utilise a social development approach (WHO, 2009) , the onset of serious violence typically begins from the age of 12 years and peaks between 16 and 18 years (Office of the Surgeon General (US), 2001). Moreover, during adolescence, the parts of the brain (i.e. the amygdala, hypothalamus, prefrontal cortex) required for decision making, emotional regulation, behavioural inhibition and calculating outcomes of behaviour are still developing (Casey, Jones & Hare, 2008) . This can leave adolescents particularly vulnerable to risky decision making and emotional reactivity associated with violence and other health risk behaviours (Kelley, Schochet & Landry, 2004) . It is, therefore, imperative that adolescents are not neglected from the violence prevention agenda.
Schools provide access to adolescents and are one of the primary contexts for social development (Farrell et al., 2001) . School-based prevention programs often target knowledge, skills, and attitudes to reduce initiation of/engagement in violence before it happens (primary/"up front" prevention; Prothrow-Stith & Davis, 2010) , and are often delivered to whole schools, year groups, or classes (rather than solely on the basis of risk), referred to as "universal" (Gordon Jr, 1983) . In order to examine the effectiveness of universal schoolbased programs aimed at the primary prevention of violence (in its broadest sense, as defined by WHO, 1996) in secondary school-aged (11-18 years) young people, a systematic review was conducted to evaluate the best available quantitative evidence in the form of randomised design trials and quasi-experimental design trials. Although it is acknowledged other study designs (e.g. uncontrolled studies) may provide new insights, they are at high risk of bias and as such are generally considered to provide less reliable evidence of effectiveness. More specifically, we aim to address the following research questions: To ensure no relevant studies were omitted, the reference lists of all retrieved articles and relevant systematic reviews (Hahn et al., 2007; Mytton, DiGuiseppi, Gough, Taylor, & Logan, 2009) were also searched. Additionally, the following sources of gray literature were searched: World Health Organization: Violence Prevention Evidence Base and Resources;
The World Bank; Centres for Disease Control and Prevention: Violence Prevention; National Criminal Justice Reference System; and CrimDoc.
Study Selection
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After de-duplication there were 7973 records retrieved from the database search and 43 records from additional resources. Studies were included if they satisfied a set of prespecified inclusion and exclusion criteria.
Studies were considered for inclusion if they met the following five inclusion criteria: 1. sampled children and adolescents aged between 11 and 18 in full-time secondary or middle school (or international equivalent) education; 2. intervention was a universal school-based intervention that aims to reduce non-fatal violent injury, homicide, weapons possession, aggressive behaviour or pro-violent attitudes; 3. study design was a randomised controlled trial, cluster-randomised trial, cross-over trial, quasi-randomised trials, controlled before-andafter studies with the control group being no intervention or treatment as usual, or interrupted time series design (with at least three time points before and after the intervention); 4. as the majority of participants receiving a universal primary prevention program would not necessarily be involved in violence, it was expected that many of the studies would use predictors of later violence (Borum, 2000; Goldberg et al., 2010; Ikeda, Simon, & Swahn, 2001 ) thus studies were included if they measured any of the following primary outcomes, non-fatal assaults/violent injuries (perpetration or victimization), homicide, weapon possession, incarceration due to violence, physical aggression (PA; aggressive behaviour that does not involve physical harm to another person [e.g. throwing or kicking objects]), attitudes towards violence (ATV) or non-physical aggression (NPA; the use of threatening or hostile language); 5. was a peer-reviewed publication; and 6. was published in English between 2002 and March 2014 (when updated searches were conducted).
The following six exclusion criteria were applied: 1. interventions delivered in elementary or primary schools; school-community interventions were only included if there was a specific secondary school-based element targeting violence prevention; 2. bullying prevention programs were not included as it is considered to be a distinct form of SCHOOL-BASED VIOLENCE PREVENTION 7 interpersonal violence (Masiello & Schroeder, 2013) , defined as exposure to repeated negative actions in the context of an imbalance of power (Olweus, 1994) and has been specifically addressed elsewhere (Ferguson, San Miguel, Kilburn, & Sanchez, 2007; Merrell, Gueldner, Ross, & Isava, 2008) ; 3. interventions targeting other forms of violence involving young people (i.e. dating violence and structural violence) considered sufficiently different from youth violence to warrant distinct interventions and a separate review; 4. interventions delivered to young people exposed to/involved in political violence, which is a form of collective violence and differs from interpersonal, youth violence; 5. tertiary violence prevention programs (e.g. cognitive behavioural therapy) targeting young people already involved in violence, and therefore would not be considered universal prevention programs; 6. interventions targeting young people with pre-existing mental illness (e.g. oppositional defiant disorder) that put them at increased risk of violence.
All records were initially considered for relevance on the basis of title and abstract. Any irrelevant study was excluded based on the inclusion and exclusion criteria. Full text articles were obtained for all remaining records (n = 137) that appeared to meet the inclusion criteria or where there was insufficient information in the abstract. The full texts were then screened for eligibility. Of these 21 studies (16 different program evaluations) met the inclusion criteria and were included in the review (see PRISMA flow diagram, Appendix 1).
Appraisal of Study Quality
Risk of bias for each study was assessed using the Effective Public Health Practice Project's (EPHPP) quality assessment tool for quantitative studies (EPHPP, 2009) which has been recommended for use in systematic reviews of complex interventions (Jackson & Waters, 2005) . The tool enables users to grade a study as weak, moderate, or strong across the following domains: selection bias, study design, confounders, blinding, data collection SCHOOL-BASED VIOLENCE PREVENTION 8 methods (validity and reliability of tools), withdrawals and drop-outs, intervention integrity and analyses (e.g. unit of allocation and analysis, appropriateness of statistical methods).
Results
Study Characteristics
Although the search identified 21 papers for inclusion (see Appendix 2 for a summary) four papers reported on the same evaluation of the Aban Aya Youth Project Jagers et al., 2007; Ngwe, Liu, Flay, Segawa, & Aban, 2004; Segawa, Ngwe, Li, & Flay, 2005) . Two papers reported on the same evaluation of the Multisite Violence Prevention Program (MVPP, 2008 (MVPP, , 2009 
two papers reported on evaluations of the Responding in
Peaceful Pathways (RIPP) intervention, in urban (Farrell, Meyer, Sullivan, & Kung, 2003a) and rural (Farrell, Valois, Meyer, & Tidwell, 2003b) settings.
Two specific types of intervention were identified. First, social development (SD) programs that aimed to develop pro-social skills (PSS; e.g. anger management, empathy, problem-solving, communication and decision-making skills). Secondly, social norms (SN) programs that aimed to promote school wide norms for non-violence. Seven programs were stand-alone SD programs (Botvin, Griffin, & Nichols, 2006; Castillo, Salguero, FernandezBerrocal, & Balluerka, 2013; Espelage, Low, Polanin, & Brown, 2013; Griffin, Holliday, Frazier, & Braithwaite, 2009; Jiménez-Barbero, Ruiz-Hernández, Llor-Esteban, LlorZaragoza, & Pérez García, 2013; Kliewer et al., 2011; Yeager, Trzesniewski, & Dweck, 2013 ) and aimed to give students the skills to avoid violence and manage conflict peacefully (see introduction). Five studies combined SD programs with attempts to foster caring school communities which it was hoped would also create pro-social norms within the student body (Chauveron, Thompkins, & Harel, 2012; Farrell, et al., 2003a; Farrell, et al., 2003b; Meyer, Roberto, Boster, & Roberto, 2004; van Schoiack-Edstrom et al., 2002) . Both the Aban Aya Youth Project (e.g. Flay et al., 2004) sessions for "at-risk" young people; however, as this review is focused on universal interventions, only the results from the universal program and control are included in this synthesis. Two studies utilised only a SN approach (Katz, Heisterkamp, & Fleming, 2011; Swaim & Kelly, 2008) , which were delivered by peer mentors in an attempt to influence and change students' normative beliefs and behaviours.
There was considerable variation in the duration of the SD programs, ranging from four sessions (Kliewer et al., 2011) to four years . The majority SD programs utilised a combination of scenario-based, didactic and experiential activities designed to develop PSS to prevent violence. However, one program utilised expressive writing, which aimed to reduce aggressive behaviour by enhancing emotional control (Kliewer et al., 2011) .
Another incorporated arts-based projects to develop PSS (Chauveron et al., 2012) . The SN approaches also varied considerably. Resolve It, Solve It utilised senior students to develop media campaigns to promote anti-violence SNs (Swaim & Kelly, 2008) , whereas Mentors in Violence Prevention (MVP) involved senior students taking on a leadership role and facilitating mentoring sessions with younger students (Katz et al., 2011) .
The majority of programs were carried out in middle schools (students aged 12-14 years) with only three implemented in a high-school setting (Castillo et al., 2013; Katz et al., 2011; Yeager et al., 2013) . It should be noted that the study by van Schoiack-Edstorm et al. (2002) comprised of an evaluation of level 1 of the program (delivered to 6 th grade students) and level 2 of the program (delivered to 7 th grade students). All studies were conducted in the US with the exception of two studies in Spain (Jiménez-Barbero et al., 2013) , and one in the US and Canada (van Schoiack-Edstrom et al., 2002) . Moreover, the schools tended to be located in urban settings with high levels of socioeconomic deprivation (SED), with only two studies in rural communities (Farrell, et al., 2003b; Swaim and Kelly, 2008) . Finally, all studies utilised a cluster-controlled trial design, with the clusters either at the school-or class-level, and allocation was randomized in eight evaluations. When randomization did not occur (Castillo et al., 2008; Chauveron et al., 2012; Espelage et al., 2013; Farrell, et al., 2003a; Katz et al., 2011; Meyer et al., 2004; Swaim & Kelly, 2008; van Schoiack-Edstorm et al., 2002) allocation was done by teacher preferences to not be a control group or school willingness to implement the program.
Only two studies (MVPP, 2008 (MVPP, , 2009 ) were graded as strong using the EPHPP's tool and had a low risk of bias; however, it should be noted that the teacher-assessed outcomes in these studies were evaluated separately and graded as moderate as the teachers were not blind to the intervention status of the students. Three studies were graded as weak (Chauveron et al., 2012; Meyer et al., 2004; van Schoiack-Edstorm et al. 2002) primarily due to selection bias. Although Jagers et al. (2007) and Ngwe et al. (2004) were part of the Aban Aya project (for which all other studies were graded moderate), these studies were graded weak due to the different outcome measures used. All other studies were graded as moderate meaning they had a weak score in one domain of the assessment tool but were otherwise not at high risk of bias.
Outcomes
There was heterogeneity between studies in the methods used to measure outcomes (i.e. further analysis of this data by Segawa et al. (2005) identified that this effect was only found in "high risk" students, primarily because there was a floor effect in "low risk" students.
Thirdly, Swaim and Kelly (2008) reported a significantly faster rate of decline in VB in intervention students. Finally, Espelage et al. (2013) reported that intervention students were significantly less likely to report violent fighting behaviour at post-test. However, although Farrell et al. (2003a) reported no significant effect at any of the follow-up periods, analysis did indicate there was a significant pre-test x treatment effect at 6 months using the quadratic model (Z = 2.15, p < .05) and at 12 months using the linear model (Z = 2.2, p < .05), which suggests that those with the worst pre-test scores had the biggest improvements. In addition, Violence within school. Three studies examined the effect on perceived school safety (PSS) or violence. Swaim and Kelly (2008) reported that although PSS declined in both control and intervention schools, the rate of decline was greater in the control schools.
Although the GREAT program was associated with a small but significant decrease in self- First, Farrell et al. (2003b) reported that compared to control students, intervention students had small but significant improvements in approval of VB at 4-month follow-up.
They also found that intervention students had significantly higher approval of non-violence at 4-month and 9-month follow-up compared to control students. However, Farrell et al. (2003a) reported no positive whole group effects for ATV, although did note that there was positive effect for boys only at 12 months. Secondly, van-Schoiack-Edstorm et al. (2002) reported that both level 1 and 2 intervention students had significant reductions in proaggressive attitudes compared to controls. Thirdly, The Leadership Program's Violence Prevention Project reported positive effects in terms of intervention students having a significantly slower increase in normative beliefs about aggression compared to controls (Chauveron et al., 2012) ; however, it should be noted that at baseline, intervention students had significantly worse attitudes and behaviours towards violence and this study was graded as weak due to the high level of selection bias.
Of the two programs that utilised a SNs approach only, only Katz et al. (2011) used ATV as an outcome measure and reported that intervention students had significantly higher mean scores in perceived wrongfulness of aggressive behaviour compared to control students.
However, the evaluations of SD programs had more mixed effects on attitudes towards Interestingly, while MVPP (2008) reported that there was no significant program effects on self-efficacy for non-violence at a whole group level, there was a significant positive effect for students classified as a high risk at baseline. However, Jaegers et al. (2007) reported that the program had no significant effect on self-efficacy for violence avoidance. Similarly, neither RIPP-6 nor RIPP-7 (Farrell et al., 2003a; Farrell et al., 2003b) had any significant effect on CRS.
Discussion
The systematic review identified 16 program evaluations comprising 21 studies that satisfied the inclusion and exclusion criteria.
Impact of Universal School-based Prevention Programs on Violence
This narrative review indicates that universal school-based primary prevention interventions may have a small effect on a number of outcomes relating to violence (i.e.
reducing VB, PA, NPA, and/or pro-violent and aggressive attitudes) and the direct of effect is summarised in Table 1 . In particular, the most frequently reported positive effects were for ATV and NPA. However, as the included studies explored the effectiveness of primary prevention programs (including students that would not be involved in violence), it is plausible that many of the participants would score near the lower limit on many of the outcome measures, suggesting the potential for a floor effect (Hessling, Schmidt, & Traxel, 2003) . Moreover, evaluations that conducted further analysis into mediating variables reported program effects were greater for students who were considered at high risk of violence on the basis of baseline scores (see Farrell et al., 2003a; MVPP, 2008; Segawa et al., 2005) . Although these effects were only measured on a short-term basis (i.e. until the end of the school year or end of the following school year), this suggests that a more efficient use of resources may be in targeting prevention violence programs rather than deliver them universally.
Characteristics of Universal School-based Violence Prevention Programs
This review found that the majority of the programs are underpinned by the SD model, which proposes that antisocial and pro-social behaviour can be predicted by the presence of risk and protective factors (Catalano, Kosterman, Hawkins, Newcomb, & Abbott, 1996) . The SD model integrates control theory and social learning theory and emphasises the importance of bonds with pro-social family, school, and peers (Hawkins, Catalano, & Miller, 1992) .
According to the model, interventions that aim to enhance protective factors can reduce the effects of risk factors and result in positive outcomes instead of health-risk behaviours (Hawkins, Catalano, Kosterman, Abbott, & Hill, 1999) . More specific to violence prevention, SD programs aim to help young people develop protective factors in the form of PSS and attitudes intolerant of violence, which enable them to develop and maintain healthy relationships and acquire the skills necessary to deal with conflict and solve problems without resorting to violence (WHO, 2009).
While attitudes and skills are important considerations, it is recognised that SN play an influential role in human behaviour (Ajzen, 1991) . Such approaches may be particularly effective with secondary school-age students as they are often influenced by their peers with regards participation in a range of health risk behaviours (Wood, Read, Mitchell, & Brand, 2004) . Moreover, Prothrow-Stith and Davis (2010) argue that as SN are such powerful determinants of behaviour, they must be addressed by violence prevention programs (see also Neville, 2015) . Indeed, a number of programs in this review focused primarily on changing SN by recruiting senior students to model acceptable behaviour (Katz et al., 2011 , Swaim & Kelly, 2008 . The evaluations identified some success in challenging culturally held beliefs that violence is an acceptable means to resolve conflict.
In addition to the uni-dimensional approaches, a number of programs adopted a dual approach combining SD and SN approaches, which were found to have the greatest success in reducing pro-violent and pro-aggressive attitudes (Chauveron et al., 2012; Farrell et al., 2003b; Van-Schoiack-Edstorm et al., 2002) . Indeed, the Spectrum of Prevention identifies the development of individual skills and knowledge (SD approach) and a change in SN (SN approach) as the most effective way of promoting healthy behaviour (Cohen & Chehimi, 2010) . Appendix 3 provides a logic model of how SD programs can be combined with SN approaches to reduce violence in school students, based on the papers in this review.
With the exception of the SN programs (Katz et al., 2011; Swaim & Kelly, 2008) which were delivered by students and Count on Me (Jimenez-Barbero et al., 2013) , Get Real about Violence (Meyer et al., 2004) , LST (Botvin et al., 2006 ), Second Steps (van SchoiackEdstorm et al., 2002 and Second
Step (Espelage et al., 2013) , which were delivered by teachers, all other programs were delivered by external staff. These tended to either be postgraduate students, psychologists, trained health educators or prevention specialists or former teachers. As the larger program evaluations (e.g. GREAT, RIPP) used external staff, it is difficult to draw any firm conclusions as to whether usual teaching staff or external staff were associated with greater program effects. Programs varied considerably in terms of duration with the shortest program being only 4 sessions (Kliewer et al., 2011) and the longest lasting four years . However, the majority of programs tended to last between 12 and 20 sessions. Interestingly, there was no clear association between program duration and effect.
It is also worth considering if (and how) violence prevention programs have changed since the publication of the World Report on Violence and Health ). An examination of the included studies of previous systematic reviews (e.g. Hahn et al., 2007; Limbos et al., 2007; Wilson & Lipsey, 2007) identified that the universal prevention programs utilised social skills development and knowledge/information sessions as the intervention strategy, whereas the current review also identified studies that aimed to change social norms (either in conjunction with SD programs or as standalone programs) towards violence. In addition, this review highlights the increase in publication of research on school- Indeed, Wilson and Lipsey (2007) noted that since 2003 there has been an increased emphasis on schools to implement evidence-based programs.
Quality of the Evidence for School-based Primary Prevention Programs
The majority of the studies were at risk of bias having been graded as either moderate or weak, indicating that study quality was generally poor. The exception was GREAT (MVPP, 2008 (MVPP, , 2009 ) which was graded strong on all aspects apart from the teacher-completed data and interestingly showed the weakest program effects. The origins of the potential bias varied. First, lack of randomisation resulting in selection bias was an issue in three of the studies (Chauveron et al., 2012; Meyer et al., 2004; van Schoiack-Edstorm et al., 2002) . A further two studies used assignment methods that were not truly random but were at less risk of selection bias (Farrell et al., 2003a; Katz et al., 2011) . Secondly, as teachers were aware of the allocation status of participants, teacher-rated data would be susceptible to bias. Thirdly, the fact that some schools were only willing to participate if they received the intervention and would not act as a control group highlights the difficulty of randomisation in evaluation of complex violence prevention programs. Finally, the use of self-report data from questionnaires, can have implications for the reliability of the findings; however, as the majority of participants were not involved in violence at all or at the level of violence requiring the attention of healthcare providers or the criminal justice system, the use of official statistics would not be appropriate as they would be unlikely to detect change in the short follow-up periods used by most of the studies.
Limitations
In addition to the limitations associated with the risk of bias inherent in the included studies, there two specific limitations associated with the review process itself that need to be considered when interpreting the findings of this review. First, limiting the analysis to only articles in English increased the risk of language bias, particularly as some articles were found, and subsequently excluded, in other languages, including: German (Schick & Cierpka, 2009 ), Spanish (Lopez & Meyer, 2006) , French (Tremblay, 2010) , and Korean (Park, 2008) .
Secondly, there is considerable location bias as only four of the evaluations were conducted outwith the US (i.e. Spain, Canada, and Australia). The generalizability of these findings must, therefore, be questioned, particularly to low-or middle-income countries, which shoulder the greatest burden of violence, and experience a relative paucity of violence research.
Research Implications
This systematic review provided an up-to-date narrative synthesis of the best available evidence on the effectiveness of school-based programs for the primary prevention of violence. The review indicated that despite the increasing number of programs being implemented, effect sizes (when positive) tended to be modest. Moreover, there is a lack of evidence examining sustainability of effects, with follow-up ceasing at the end of the school year or when the students graduate or leave school. This indicates that little progress has been made since the reviews of Hahn et al. (2007) and Wilson and Lipsy (2007) almost ten years ago. Given the resources and financial costs needed to sustain such programs and the apparent absence of a large and sustained effect (possibly in part due a floor effect), it is important to reflect upon whether or not universal school-based primary prevention programs are the most (cost-)effective approach.
In order to progress this field of research, it is argued that instead of simply conducting more outcome evaluations, researchers need to engage with the young people receiving these interventions and conduct process evaluations, which as noted can provide an understanding of why an intervention may succeed or fail (Williams, Gavine, Ward & Donnelly, 2015) .
Indeed, this approach has recently been utilised in an evaluation of the Seconds Steps
program (Farrell, Mehari, Mays, Sullivan, & Le, 2015) and found that while students generally seemed to enjoy the program and were able to identify positive outcomes that had happened using the skills learned, 34-53% identified negative outcomes across the skills.
Process evaluations such as this are therefore crucial in informing future programs (see Williams & Neville, in press ).
However, before concluding that an intervention is ineffective it is important to consider the appropriateness of the evaluation framework (Williams et al., 2015) . For instance, a oneoff evaluation (e.g. Second Steps) is unlikely to develop a full appreciation of the impact of the program; whereas an evaluation that considers a wide range of outcomes (i.e. Aban Aya)
is more likely to identify where the impact of a program is located. Nonetheless, an understanding of why an intervention has "succeeded"/"failed" can only really be developed through a process evaluation, involving qualitative research methods (Williams et al., 2015) .
The combination of quantitative (outcome evaluation) and qualitative methods (process evaluation) can inform the refinement and development of effective violence prevention programs.
Furthermore, research is needed outwith the US, particularly in low-and middle-income countries to establish whether such interventions would have a positive effect in different settings. For instance, the Aban Aya youth project was developed around the African-American culture, and may not successfully transfer to another context. This is particularly important as violence prevention programs may be culture-or context-specific
and require informed refinement prior to implementation.
Clinical and Policy Implications
The systematic review found that school-based primary prevention initiatives predominantly adopted a SD approach, which tended to have a small but significant effect on a range of outcomes, particularly in students with higher baseline scores. Whilst such (Neville, 2015) . Thus, multi-component initiatives that combine both SD and social norms approaches may offer the greatest impact in preventing violence among school-aged young people. Importantly, in order to affect sustained change it would be necessary to meaningfully engage with the students themselves to help refine such programs to ensure relevance to the issues they face (Williams et al., 2014) . Moreover, given the increasing prevalence of school-based violence prevention programs, thorough evaluation is necessary to assess if and how they achieve their stated aims and whether they represent appropriate allocation of limited resource, but also that they do not cause harm.
